Sixteen lanostane-type triterpeneoids were isolated from the fruiting bodies of wild Ganoderma lucidum and G. multipileum. The new structures 3S,24S,25,26-tetrahydroxy-5α-lanost-8-en-11-one (1) and ganodermanondiol 24,25-acetonide (10) were elucidated by means of spectroscopic data and Mosher's experiments. Lanosta-7,9(11)-dien-3β-ol (9) strongly inhibited α-glucosidase with the IC 50 values of 198.8 μM in compared with acarbose (IC 50 712.4 μM).
The lingzhi mushroom (Ganoderma spp.) has been considered as a precious herb in Oriental traditional medicine. The major secondary metabolites of Ganoderma genus are lanostane triterpenoids, ergostane steroids, meroterpenoids, farnesyl hydroquinones with various biological activities such as anti-inflammation, anticancer, antidiabetes, antiobesity [1] . To date, more than 350 lanostanes have been isolated from Ganoderma spp [2] [3] [4] [5] . In contrast to G. lucidum, chemical compositions and biological activities of G. multipileum has not been well investigated. In the present study, the methanol extracts of G. lucidum and G. multipileum were found to strongly inhibited α-glucosidase, an enzyme involving in postprandial hyperglycemia [6] . A phytochemical fractionation of the methanol extract of G. lucidum led to the isolation of a new compound 1 and eight known compounds (2-9), including ganoderic acid AM1 (2) , ganoderic acid G (3), ganoderic acid C (4), ganoderic acid H (5), 3β,26-dihydroxylanosta-8,24-dien-11-one (6), 3β-hydroxy-11-oxolanost-8,24-dien-26-al (7), ganodermadiol (8) , and lanosta-7,9(11)-dien-3β-ol (9) . From the methanol extract of G. multipileum, a new ganodermanondiol 24,25-acetonide (10) together with ganoderic acid AM1 (2), lucidumol A (11), B (12), ganodermanontriol (13), ganoderitriol M (14), ganoderiol F (15), 7-oxoganoderic acid Z (16) were isolated. All the known compounds have been reported from Ganoderma spp. [1] [2] [3] [4] [5] .
Compound 1 (Figure 1 ) was obtained as a white amorphous powder, and the molecular formula of C 30 H 50 O 5 was determined with a sodium adduct molecular ion peak at m/z 513.3552 [M+ Na] + observed in the HR-ESI-MS and from the 13 C NMR data. A detailed assessment of the NMR data indicated that 1 is a lanostane-type triterpenoid, a compound class known as major components of Ganoderma species. The 1 H-, 13 C-NMR, and HSQC data showed seven methyl groups [ C 16.4 (C-30)/ H 0.84 (s, H-30),  C 17.1 Figure 1 ). The α-orientation of H-3 was suggested by the larger coupling constant J = 11.5Hz of H-3 (δ H 2.19) with one of the H-2a protons (δH 1.70) indicated that H-3 was axial. The Mosher's experiments were caried out to confirm the absolute configuration of C-3 and C-24. The 1 H-NMR spectrum of (R)-MTPA ester showed that the signals of protons H-2 and H-23 appeared at lower field and H-26, H-27, H-28 and H-29 signals appeared at higher field than those of (S)-MTPA ester (Figure 1 ). This indicated the S-configurations of C-3 and C-24 [8] . From the above evidence, 1 was elucidated to be 3S,24S,25,26-tetrahydroxy-5α-lanost-8-en-11-one. presence of an acetonide moiety [9] . Extensive analysis of the 2D NMR spectra of 10 established the lanostane skeleton that was similar to ganodermanondiol [10] except for the addition of an acetonide moiety. The downfield shift of C-24 (δ C 83.0), C-25 (δ C 79.1) and the HMBC correlation from H-24 (δ H 3.62) to the C-1' indicated the location of acetonide at C-24/C-25 (Figure 2) . Thus, compound 10 was elucidated as ganodermanondiol 24,25-acetonide.
All isolated compounds were evaluated for their inhibitory effect against α-glucosidase. As shown in Table 2 , 3β-lanosta-7,9(11)-dien-3-ol (9) was the most active with the IC 50 values of 198.8 μM followed by 7-oxoganoderic acid Z (16) (IC 50 491.5 μM). The inhibitory effect of compound 6 and 8 were similar to that of acarbose while 3 and 14 showed moderated effect. The other isolated compounds were inactive. 
Extraction and isolation:
The air-dried and powdered G. lucidum fruiting bodies (850 g) were extracted with methanol (2 L × 3 times)
Triterpenoids from Ganoderma lucidum and G. multipileum fruiting bodies Natural Product Communications Vol. 13 (11) 2018 1443 in a sonic bath for 30 min. The combined extracts were concentrated under a vacuum to obtain a crude residue (40 g), which was then resuspended in water (0.5 L), and successively extracted by n-hexane and ethyl acetate (each 0.5 L × 3 times). The organic layers were concentrated to give 3.3 g and 17.5 g of n-hexane and ethyl acetate residues, respectively. The ethyl acetate extract was chromatographed on a silica gel column eluted by a gradient of 1-100% methanol in dichloromethane to afford seven fractions G1-7. The fraction G7 was subjected reverse phase gel (RP-C 18 ) column eluted by acetone-water 1:1 (v/v) to obtain three sub-fractions G7.1-7.3. Compound 1 (48.4 mg) was purified from sub-fraction G7.3 by a silica gel column with the system solvent n-hexane-acetone 3:1 (v/v) eluent. Sub-fraction G7.1 was subjected to a silica gel column eluted by dichloromethane-methanol 20:1 (v/v) to yield 2 (6.2 mg) and 3 (6.1 mg). Two compounds 4 (5.5 mg) and 5 (17.0 mg) also were purified from G7.2. Fraction G5 was subjected to a silica gel column using dichloromethane-acetone 16:1 (v/v) as an eluent to obtain 6 (150.0 mg) and 7 (20.9 mg). Fraction G4 was subjected to a silica gel column eluted by n-hexane-acetone 4.5:1 (v/v) to offord two sub-fractions G4.1 and G4.2. G4.1 was subjected to a silica gel column eluted by n-hexane-ethyl acetate 3:1 (v/v) to yield 8 (7.3 mg). Finally, compound 9 (5.7 mg) was purified from sub-fraction G4.2 by a reverse phase gel (RP-C 18 ) column eluting with acetone-water 4:1 (v/v).
The similar extraction and partition procedure was applied for the air-dried and powdered fruiting bodies of G. multipileum (530 g) to obtain 3.0 g and 10.7 g of n-hexane and ethyl acetate residues, respectively. The ethyl acetate extract was subjected to silica gel column eluted by a gradient of 0-100% MeOH in CH 2 Cl 2 , which afforded seven fractions (F1-F7). Compound 10 (5.8 mg) was purified from fraction F2 using a silica gel column eluted by n-hexane-ethyl acetate 6:1 (v/v). Fraction F3 was chromatographed on silica gel column eluted with dichloromethane-methanol 25:1 (v/v) to obtain 11 (5.7 mg) and 12 (6.1 mg). Fraction F4 was fractionated on silica gel CC eluted with n-hexane-acetone 
% of dried weight).
Assay for α-glucosidase inhibition: the assays were performed as previously described [11] . The antidiabetic agent acarbose was used as positive control.
